Abstract: Medical image registration is a very important technology in the field of medical image fusion, in order to meet the needs of clinical diagnosis and treatment. This paper presents a registration method of medical images based on contour features and multi-scale information. First, the resample operator is used to reduce the resolution of the couple images, and it can reduce the amount of computation effectively in the rough registration process. Second, Canny operator and method of scan line are used to extract the feature contour of the reduced dimension image. Then the principal axis method is applied to realize the rough registration based on contour lines. Finally, the subband images obtained by wavelet transform are used to accomplish the hierarchical registration. The experimental results show that the proposed method can guarantees the accuracy of registration and also reduces the amount of computation in the process of registration, and as well as in the condition of the image has a partial incomplete, we can also get the ideal registration results.
Introduction
Along with the development of science and technology，all kinds of medical instruments have been invented and put into use, and it makes the medical images have been widely used in the process of clinical diagnosis. Medical image registration is an important technique in the field of image fusion. Doctors not only can get more information about the diseases, but also can make a more detailed treatment plan by using the registration of images. The essence of registration is how to determine the registration parameters between the target image and the reference image which including translation, rotation and scaling, and so on. And at last the couple of images could completely aligning in the geometrical position. There are a lot of methods for the registration of medical images [1, 2, 3] . The wavelet transform is an effect time-frequency analysis tool developed in the 1980s, and it has been applied in the image processing field widely after Mallat [4] presented the fast decomposition algorithm.. By using wavelet transform in the procedure of images' registration, the amount of computation can be reduced effectively. Thus, the wavelet transform also has been introduced to the medical image registration. The scholars have made a lot of new research results in image registration based on wavelet transform theory [5, 6, 7, 8] . Image registration based on the principal axes method is proposed by Alpert, the main idea is to use the contour of the image to complete registration process [9] . In this paper, a novel method of registration of medical images is proposed, which is based on the contour line and simplified wavelet transform mainly. In addition, the resample method is selected to reduce pixels of the couple images before the registration.
Resampling of an image
The image dimension is reduced by the formula as follows:
(,)(,)(,) According to the formula (1), an instance of mask showed in (2) is proposed which can be used to reduce the low frequency information of the image. 11
By using the mask, the resolution of the image can be reduced to 1/4 comparing with the original. It will reduce the calculation effectively in the procedure of the registration.
Rough registration based on the principal axis
Medical image registration based on contour feature is realized by the principal axis method. The details are as follows.
A. The edge feature extraction of the medical image
Features are often used to express an image for that features not only can reduces the operation data effectively, but also save the time and storage space in processing. In the paper, Canny edge operator is used to extract the edge features because the operator not only can obtain edge features of an image but also can overcome the affection of noise.
B. Extraction of the Contour line
On the basis of the above features, the scanning line is used to obtain the contour lines of image. In Figure. 1, the specific method is to use parallel horizontal axis straight line by line to scan in horizontal direction and vertical direction and record the first and the last intersection line and the row (column) in each row. The points are bounded into a point set and a boundary point set is obtained after remove the repeating points. By using of the Principal Axes method, the rough registration is accomplished. The detail is as follows. The inertia matrixes of the couple images are obtained by using formula (3) at first, and based on this, the long axes and the short axes of the couple images can be obtained. In the following, the angle between two long axes is calculated with formula (4), the angle between the two short axes is calculated with formula (4) too. The average value of the two angle obtained above will used to be rotation parameter in the rough registration. ( )
Where ( ) obtained with the distance of the couple contour lines' centers. So far the registration parameters of rough registration can be obtained.
Hierarchical registration based on wavelet decomposition
In the processes of the hierarchical registration, the couple images to be registered are decomposed by wavelet transform at first. And the processes can be divided into two parts of registration of high frequency subbands and original image. In the processes of the high frequency subbands' registration, reference images and target images are decomposed by wavelet transform with k-level. 
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Experiments and results
The target images and reference images are all 512 × 512 and the gray value is 8 bits. In the experiments, both target image and reference image are processed by the resample process, and the resolution of the resampled images are 256 × 256. The number of wavelet decomposition is 2 times. Figure 2 is for the registration result of CT images and Figure 3 shows the registration result between MRI images and Figure 4 show the registration results for incomplete images. Tab.1 shows the experimental results of the method proposed in the paper. The registration parameters The initial parameters 
Conclusion
A medical image registration method based on resample and simplified wavelet transform is proposed in the paper. This method can be divided into three parts, image resampling, rough registration and hierarchical registration. the method of resample is used to reduce the computation of data in the registration process. The rough registration is used to obtain initial registration parameters. And the hierarchical registration based on simplified wavelet decomposition improves the registration accuracy. As the experimental results shown, it is a rapid and effective method for medical image registration.
